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ao versatile Disc) -ROMs have been used for recorffig 
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the amount of j compressed image data per one 

a result,, the! amount of compressed data is ||| proper j*f^«j 
the; reproduction period! When this hapjpens, j-j^' if! the: coded 
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is a small size since the first time table 
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a storage 



positions of ! video object units at predetermijried 
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the second time table, it is not required;! .to ; record 
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position of each video object unit in relatiori|with -|a: ;repro<^ction 



point. The second time table also includes 
20 and a data size for ,each video object unitjf 



^reproduction iperiod 
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As ia result; 
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second time , table [has^alsoj a small s;ize si|ce: the-; reproduction 
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generate the second time table while data 
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in the above optical disc, each first jtime table ^y, 
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include a plurality of first time maps which each correspond, a ; 
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may delude a plurality of second time maps which each correspond : 

to a different one .of the plurality of videi ^j^l-;^^^^;'; ijljj 
first time map includes: one of the indiclM^, the | indicator : j !| j 



ect unit 
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indicating a | second time map for aj videojgpbj 

corresponds to the reproduction point/ an address j of 
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corresponding video object unit, and also includes a 
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include a time offset; for each- video °bjec|;: eac^ v time;- 
indicating a difference between a first reproduction poinl: 
a reproduction of the . corresponding vijdeo objj^: jandj* 
of a first video object unit in the cor r espying video, ^j6j:t.. 
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start 
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with the above construction', it is|posjsible 
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apparatus including: an input unit for ; receiving yid©o.. 
time series; a' compression unit for compressingkthe; received 

! t , * j ! - ' 'i " 

data to generate a video object which includes 
object units; a write unit for writing clata onpjj.an optical; 
and ; a control unit for controlling the writ!e| unit!; jwherej j 
control unit controls the write unit to; write the generated 

: ■, ; I i-- ^ : M"X ii jL-i ;' 

object onto the optical' disc, generates a first time! table 

: : : i ' ; I . ||:- ! . ; l .| j 

second time table, and controls the ; write! ij|mit r to I write ; 

• i [ . \iw >ibi'' : :ii.:'''ih .... : 

generated first time table , and second time tab^ey^ach fxrst) txme; 
table .xTreluain^: addresses of video object 
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corresponding' video object, the addresses beirigjj arranged 
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! [units 
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order 



and' indicating storage positions of the videMobject junit^j that 

correspond td reproduction points that differ fby 
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time unit, the predetermined time unit being :;<lorige 
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is reproduction i period ofj a video object unit; 



specifying the vide 



a predetermined' , 
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r than a maximum 
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each video object Unit in the corresponding! video; object, 

1 : i •■ ■ j I ' H.Hi -mm ,., , 

entries being arranged jin order and each including a j reproduction 



the 



period of a video object unit and a data siz^f | video 
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unit . 



With the atoove construction, the 



Ifiirst time table 
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object ;jj 
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the second time table, it is not required -j 
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and 'a data size for each video object unit: > 
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second time table (hasValsoJ a small size since 




period is smaller than the data size 

generate the second time table while data is 

: ■ | • •• .;;.[! ■■ j ; .. 

disc since the second i time table is recorded! 

! | ■ II ' I- ; . .. ; """ 

obiect units which are! the unit of encoding. 

J ! ' | , ■ j I . I ; " . '!„...,„. . , 

; In 'the above jrecording apparatus, |e&;'i?ir3t ;jtime 
w ! include a| pluralitj of 'first time |maps |||^| | 6 ^ffif 
to different one of , pie reproduction poi^|^ac| j [fjfff 




table 



table may include a plurality of second ^ maps which 



, . . ..Mi 

correspond to a different one of the j plurality 
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indicator indicating ;a; 
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video 



object: 



indicators 



yidebv object 
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that corresponds to the reproduction; poiritM 
video object junit that 'corresponds to the rep|oduction 
difference : information ' indicating k-j diff||ence 
corresponding reproduction point and aj reprb^tion 



the 



address j <o£ 

',•!!!■ \A '"" 



unit 
the; 



the corresponding! video object; uni^ .-ow^^ch; ^ ^ ( , ^ 
includes, til information indicating] a' re||g^^ 



point/ 
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in the optical discs, areas; in units of sectors are -as 

i : . ; . - ■ . i >vm-'- ■ •!; -u ■• . 

non-AV.data, while areas in units of consecutive ■. recording 

recording 
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Here; 
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to 



■ ■ ' ! lift* 

are assigned to av data so that each consecutive 



secures uninterrupted reproduction of jthe Ay,| 

1 ■ "i ' ■ . i ' NIL 



'data . 

w-< 



areas 
area 



each 



consecutive recording area is composed j of consecutive sectors 



units of ECC i blocks (in other words, ; each -j;area: 



■ i 
is! 



an 
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multiple of an ECC block) and has a predeteir^t^ isizejil (about 
or more, each consecutive recording 'area . jtogttf ^stepping 
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in 



integral; 
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boundary between zones I However, when . thellljy •' jdatra;- includes 



plurality of ! extents, : jthe last extent may !: be| smaller 
predetermined size. mv ^~ ™-«« uhvi1t - 



The reason why j it is^ 
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(defined 

consecutive recording area does not; outstep j^-boun^y; l>etw4e| 



the 
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than 

: f t. 
! \ 
that 
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•ii! 
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each 



rotation angular velocity of the optical discj,j 



undary ; he 
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zones is that an outstepping of lAeibounda^ 
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recording area is an integral multiple of an, ^Cg block, is that the 
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ECC block is the minimum unit dealt with in the ECC process - 



FIG, 5 shows ja sector management t^le ; 



(space bitmap) 



and a consecutive recording - area • management " ^ j'^f 
20 management table is recorded in the partitigj|re^] of the ; |4o^ 

information! 
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The second time table (VOB* table)" J ||; 4^**; ^j.ffjjs 
maps #1, #2, ; ... which .include: • ^^^^^1 



sizes of the vOBUs, the VOBO maps being arraiWgd in 
reproduction of the corresponding vOBOsi startl|p±om 

the current VOB. ! j ' ' \\M ■; 

The PGC information table 830 includes 



r 



it ; 



the order 

HMI J II 

/the start 



plurality 



831, j 832, 



pieces of PGQ information 831, 832, ..j. .• 

« . ' The plurality of pieces of PGC infonpi^n 
are each a table which| includes a list jof ■ vl^si^ljmW |±n 
the sections being arranged in 'the j repr<^tionj 
information specifying the video section . a |l^lledjcells:. 



cell specifies a video j section . in a VOB by it| 
time. Each; piece of j PGC information . S how|sl| ^ 



;-start i'time and end; ! 



logically linked 



video sections of av data specified, by :the |. cells 

; Each of . the cells 83la, :' 831b, ' . ::l||ncludes 



identifier, ! a VOB identifier, 
end time of video section. 



and - a 




an AV 



In the example shown in FIG. 9, j a 



corresponding to a title is identified fo|||^:«« 
title search pointer B11->PGC information 

831C-VOB information 1821, 822-VOBs #1, #2Jj 



start time 



pequerice j 



coarse 
^ip3ll-4ceilsj : :831 ; a 
Sal this example, 

V'»n i hi •'• f • . i it i 



of • AV; data 



: is 



AV data i corresponding to a title is conposed|of 
The most silkiest example ot PGC inf o|mati|feh jfa 



I 1 



two vbBsi #i> 

Hii 'il j NJ il 



the; base'; of; 



6f 



!to 



the; 

M i i : 

#2.1 



"newl^ recorded tlti., is represented as, ||t^ni ^ce!« f 

1 ' n r,i <=>ee of V0B ! •lai'nfi ormatibn— one 

5 PGC information—one cell— one pxece ox , : . ,, 
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The, time maps 8211/ 8212, . . . eac ^;:^ | . f* ,j , -| . ! 

„u*.r, a tim L difference (also referred toll ™- DIFP> ' 

i ■ ■■ iii-iii::.. J; : I 

I 



VOBti address (also referred to as VOBU_ADR) . 



Vi-' 



ThJ VOBU map I number 8212a is a VOb| map ; numbe^ 



corresponds to the time! map time of the ti^inap 8212 . 



\m.. 



The 1 tm.dIFF 8212b is a time differeri|| between 

•i .11. I ; I! ' - !! 



the 



t ime of the current VOBU and the correspon^ 
start time of VOBU # j is represented as: 
| VOBU START, TIME 



i 1 ! 
I 



• ill 



which 



start 

■ l' I.;- 

The 



(TMU* ( j-l);+TW_OFS-TM. 



DIFF)' 1 



10 



, - . . , J% i! .•il.-i'-J|--! . , .. 

Thl VOBU_aDR 8212c is an address|^ sector jaddr ass 

'■■\ ':' 



I ill 

four bytes) indicating: the start of a jV0BU.;|||L 



8232, 



The VOBU table 8230 is a table incl^in^ VQBU 



whU respectively correspond tofll VOBU* incited 



maps 



1 8231, 



of 

ill 



i;! i 



the current VOB. 



§ 



f . : ! : i iji • : .1 • ■ ';. i ' ' 

' ! ! RC> -„ eachfinclude a reference 

The VOBU maps 8231, 823-2, ... ««*«r"j%; | . !r -> j| •• ! ij : • i-> | 



15 



i I 

; t 

■s 



in 



size: 



picture size, a VOBU 'reproduction HaTH 

The reference picture size - 8232a i^a ; ai«.| o 
^picture of a VOBU. The size 8232a' if l&ed . for^ 



of -the! first 



..i ji U |,l 
reading j 



20 



reference picture, in the performances of sp^i ; reproductions 

iiak.a 



reproductions at specified times 



The 



time 8232b; i 



a! VOBU is reproduced. The time 8232b is 
byte, The time 8232b 'is used for detecting! 
performances of special ~P~ d ^° nS ^ 



Tim 



and 



period forj which i ;^ 71 
one ! 



represented with 

Wu, I ■ :!•.■ .1 ■ : - 
asltaf get image 



11 



the;.! ij 

'I 

at: 
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? : ^ - * a 1-0 aav the reproduction apparatusi ! ; 

specified times. That- is to say, ; tne r p : ,. , . . .... i , 

• * • i . ■ ' • ! j ^ I .': : j ' ■ ' i i : 
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! -1 

1)1 ji 



continues to add each VOBU reproduction : t:ix^|to. | t!ie / ; VDBi* 
time i^Xr^r; until the|' addition result mat||s '. th||ti*e ; jcjt 
VOBU corresponding to! the target image 



The 



apparatus detects -the target VOBU and then; !j further 



s target image from the detected VOBU. 



The 1 VOBU size 8232c is a data size;! off a 



size 8232c having two bytes indicates the V0BT#ilze ; Sy. 

i ■ . ! ■.!... \i'Mk. •■ .:-m- 



the 

,.. IH i-l, ■ 
reproduction 

idJtects | the 



VOBU. 



of sectors. The size 8232c is used for detecting; 



lo 



target image J in the performances of j s 
reproductions at specified times. 



The VOBU 



the] number 



M . i 

w jf ■ 

m 



tri«!:|.aizeiplS the 
reproductions 



I 

m 



IS 



■ ■ : ! ■ i .; ■ • • 

Tt^f.ft Hln^/R^rT > ^ 11 '" t-inn Apparatus , 

; ■ ; ! ; ■ ■ I. ., , KV ■ 

The optical I disc recording /reproduction 

i : ; i ' I : ; i iii'll!:-- 

present invention is described with reference|to 

- I ■ ■ j ' ' i . ' ■ i ' \h$ 

; ; .! ' • I j . f V 

) Ent -*^; System j. j,. I. . Jip& 

i FIG. 14 shows the construction of a 



apparatus 



the! drawings 



'and 



the 



Astern | including the 



optical disc recording/ reproduction apparatus 



embodiment . 



The system includes an ; optica|: : dxsc 
reproduction apparatus 10 (also referred to — 



Hi 1! 



oJPii the Ijpresent |;i 



as DVD 



\ H ! 



■ j ; t I . ! ' - ■ ' ? 

recording/ ; 



! * ■: .'Mi ' i 

recorder 10) > 



20 



a demote controller \& used for operating ;the| 



;••:•! ;>;K . "! I ^ \ I 
DVD recorder 



DVD recorder display 12 connected to jthe ^fjf eco ^f^ 



antenna^^- 



After the DVD-RAM disc is loaded, 
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* : i 



compresses the video/audio data which is included in the analog 
broadcasting waves which is received through fchei.; antenna] \js,' 

! • .!«!": I Mi :i !/|f : ; 

disc; 1 

Mil hi 

the expanded 



records the compressed data as AV files intdjijithe byD-RAM; 



expands the compressed video/audio data, and ; outputs ; 
5 video/audio signals onto a display 12.. I 



i i 



(2-21 Hardware Structure of DVD Recorder 10 




fig. 15 is a block diagram showing thelhardwarei 



of the DVD recorder 10. i 



The DVD recorder 10 includes 



a control : unit i 



io encoder 2, a disc access 



processing unit 5 i 



unit 3/ an MPEG decoder 



remote controller 6, 



4, 



bus 



I;: 



! ■ 



structure 



an MPEG 

i il I l-h 



controller signal receiving unit 8/ and a receiver 9 U: 

i ! ■'!■■. (^Ui#|lr:!.i.v]|! : 

i The control unit 1 includes a; GPtrtrar; i a;' processor , bus 



video ; signal 
1 , a jr emote: 



i ii i 



. ' t 



a bus interface lc, and a main memory Id. 



lb, 

i: 



control! unit 

in.- si mm 

to ; control I the 



•ii 



executes a program stored in the main; memory ;$ftd 

■ : I | ■ ;r ■ ' i . i» i 

entire DVD recorder 10 in terms of recording, j: reproducing , 

-■ ! ! 1 ' ! i ■• !/ ■ ■Iiai^i ifvil i ''' ' ' 

editing, etc. Especially, after an AV flle r 



ifiyOB) |; including; 



...» 

data is recorded, the control unit 1 generates, jj^pB 

! i 

i ! 

PGC information corresponding to the recordedj 



20 updates the AV data management file. Also,! 



AV 



■i 



VOB, 

I when 

nil-',., 

reproduced, the control unit 1 obtains, • ! based | 

; : ; ; | . . 4§§| : ■ ' 

information, the address of a section specif led -by its 

: : ! . '!#.- ■ 

end times in a cell included in the PGC iinformation 



information ■ ;and 

'"ft- i| j "''Ml i' 

and records' 



the AV jdataj 



management file shown in FIG- 9. ... The control 
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unit 



Ji 



on 



the 



is! 
I VOB 



start and 



! i! 

in nthe | AY i data i 



| hj| 
! read's 



then | reads ; out 

"ii ' ! 



! ! 
■t I 



PjlNT; TIMESEP. 15; 



' . j 

;.;! i i 
iJ'i 



' ! i 
t < i 



■7 .1 
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ii! I 



m 



.Hi 



! I! 



and reproduces the section. Especially, jjiift'casej :of j special 



reproductions,! the control unit 1 refers to thejjVOB ;inf formation 

; ' ■ • '" 1 ' lljipj;-;; j - : -ijij- j ' ' ! 

seguentially obtain addresses of reference';! ;j pictures 
< ■ • j- !!! I : ' i'l •,; i 

i • • .■ I ' ^'A-J ' 'PI'-I' 

arranged at intervals of a predetermined period (e.g.,; 



25 



s or -5 seconds), for fast forwarding or] rewiridjhg 



1 i, .[■ 



The MPEG encoder 2 compresses the video /audio data jwhich 



t i ■ 

is included in the analog broadcasting waves! 

*, | ; ! i .: . ; 

antenna^r andj generates an MPEG stream- 



fr; ... . . 

received: through 

i 



the 



under 

ill! 



The disc access unit 3, having a traick ; -but; f er 3a> 

; . -NSf . ! ;:/'■ .. , ... . 

the control 'of the control unit 1,| record* • -the, [,;MljBG.; [; strain 

! : ■ ! - ^«:-L.'i-.. :; ! ; L\.\ the 




received ifrom the jMPEG encoder 2 into the jWD-RMij "disc! ; .via 

! i I . i W ■■ . ■ i -hit j::r I: i ' 

track buffer 3a, reads out the MPEG stream from|| the ;DVD^RAM 



i 



and outputs the read MPEG stream to the MPEGfde'coder 



track buffer' 3a. 



' v- j 



-idi ! 3cV 

=!!!'' 



4! " vi!a the 



The MPEG decoder 4' expands | the compressed MPEG; 

■; ■ • ! Ww. 1 .-nr- ! r i \ 

which is read out by the disc access unit 
expanded video data and audio signals. 



m 

j|3, : and outputs 

ii! 
ft ■ 



The video signal processing unit ; -Siconverts the ! video 



data output !from the| MPEG 
display 12 . 



decoder 4 into video 



< 1 -mm ■ '■ 

The remote controller signal receiving 



ii ■! 



stream 

I 



the 



signals for! the 



remote controller signals from the remote controller 



unit! 8 receives 



6 and \ itif onus 



il ! ! ■ 



\ I ii 



the control unit 1 of jwhich operation! the U sf|^ 

: " ; • : i - \ I ''IP' -| - ; -u ; HI I ■; s . 

The DVD recorder 10 is, as shown ii%FlG. 14, constructed : j 



based on the premise that it is used ! as a ! replacement for fa 
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compos ed 



As shown in FIG. 19, the DVD recorder-;. 10 is 

a disc recording unit 100, a disc reading unit&lOl, a 

! • i ,' i : ' .!+#& ,1 li ' : : I i •! 

unit 102, a recording/ editing/ reproducing] control: - unit 105, 



1 1 

i ! 

Of 

i,! 
■ i! 



file ' system 



user IF unit 106, a control data management, unit 



i i 



recording unit 110, an AV data editing unit ; | 1;20, 

i ■ ' ; it- i 

reproducing unit 130. i j j 



IP 



The disc recording unit 100, on i; receiving 



M ; ; :|| : ; , M un- 



a 



107, an AVi data 

^■'IKMIfiW-!; 

and an AVi data 



1H 



i 



a ; logical 



■1 ! I 



sector number; and logical data in units of sectors from the; file 

' jj L i- 

the disc. 



system unit 102, records the received logical data onto 
However, in reality, the disc recording unit; .1 0,0 reads and I writes 



m . . ., 

the ! logical data in units of ECC blocks; (eachi block composed 



sectors) from and onto the disc. 



!- : r 



If :the logical data has; 

• : ' ! ■: ij. ! ii!|f-;i-'.;!'^'i 

than 16 sectors, the disc recording unit 100 treads the 



:!':!#• 



ECC 



Of 



16 



less 

JJ' 'I 
block 



including ,the logical data, executes the ECC;;|process; j then writes 



is the ; ECC block; onto the disc. 



! 



The disc reading unit 101, oil receiving; a logical ! sector 
number , and the number of sectors f romj the . f : *3S!e system 



reads data from the specified sectors and tramsjfers the 

; Ji'j"- li 



unit 101 reads data 



unit 
read 



102, 
data 



. i j i it -11 .. ! ■ \r i 

only necessary data in 'sectors to the file system unit 



HI 

read' 'data 



to the file system unit. However, in reality^ theifdisci reading 

I I j ■ ' ! • ' ■ : -i M'i M ' ' ' 

in units of ECC blocks • hi ;:|2Vfter the 

_ _ , j i \rW \ ii' : 

is,> ,exjftc*yfrgd the ECC process, the disc reading l^unit 101 



transfers 



■ ! ! ! i 

This 



is 



because by reading AV data in units of ECC flocks; (each block 

: "i - ' . •■ i . ;; i ill.-' ■ : I'll |; 

composed of i6 sectors) , overhead is reduced •gii This is the! same 



with the disc recording unit 100. 

i 

. i ! 32 

RRCRIVED TIMESEP. 15. ] :06AM 



i m 
iii in; 



RRjl NT i TIMES E 

Ml: I • 



15.; 



l!:3 



AM 



10 



15 



20 



25 



1 998$ 9fll 5B m 14:1 5/1S1 3-: 4300403368 



The i file aystem unit 102 includes ah 

• ' 1 . ; ;;! : ; 

103 for mainly writing and editing AV| files;,! 



, ! I ! 



f and , a 

system unit 104 for executing processes common: |to W 
non-AV files . ; The file system unit 102, on 



! i 



" ; 39 



AV file, system 

""' " ' ' I ! | i i''.! 

common 



Hi- 



milt 



file 



files i 



^receiving 

.iilhi 



i-. I : ' ■ 



and 



commands 



from the AV data recording unit 110, AV data editing unit 120, 1 

: I ' ' ! m.:\ ••M^I-r-H.U 



and 

! I ■!.; 



AV data reproducing unit 130 in relation to writing : or ; reading 



i 'life 

i m 



;|.* 'i 



files, manages files on the optical disc ini| units of sectors; 



the minimum. 



m 



The| recording/ editing/ reproducing]}; control 



controls the entire DVD recorder 10. 

; »' ] 

control unit 105 

to operate/ receives 



unit ; 105 



It! 

\- 

u 

! ; 
■ i 



I 



Moreiiii-ispecificallyi: jthe 



! 1 

! ; i 



controls display of guidance 'Which urges the j user 
ives instructions from the i^ejr reacting to j^Yf; 



guidance via the user IF unit 106, and, in: accordance 



user instructions, requests the AV data recording unit 



data editing unit 120, or AV data reproducing; unit! 130 tio 



operations^ such as newly recording of AV data, : 



editing of recorded AV data. 



The user IF unit 106 receives! 



and 



aft 



If 



with ithe ; 

iiti,; !av; 



ill-;! -v 
■ } i ! ii ! J 

execute 

• 1 I . | | I I : . 



reproducing land 



instructions 



operations from the user via the remote i controller 
the received user instructions to ; the recording/! 



6;H arid yd 



reproducing control unit 105. 



The control data management unit 107$ reads; j the j AV 

iiii ,;! ' ! ' : ::; 



management file which is non-AV data>Qj*«> the Villain 

■!■■■■:!. - 4 i ' ' irll ■: 

provides information on request from any unit||| 



! - I 

Mi- I - . . 

memory i Id/ 




The AV data recording unit 110, on receiving:; a; 
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memory . 



til ''■ 



; 4 !3 



120, 



: ' * i ■ t 

The AV data recording unit 110/ AV*j data editing 



unit 



and AV data reproducing unit 130 achievesiljprocesses . such 



!ii m. 



recording, t editing, and reproducing by ; using! icontoinatibns of 



above commands 



1«<: 



(3) Recording/ Reproducing 



i. I 



MM 



\ :m 

. If 

Now, the operations of the DVD recorder jlO jis: 
in detail. The operations are: (3-1) Recordingfof A V i Files,- 
Generating and Recording of AV File Management ^Information/ 



ad 

■ f 
the 



described 



Reproduction of AV Data,- (3-4) Reproduction by 

; I : i - . I - 

(3-5) Special [Reproduction of AV Data.! 



i i 



il.: r 



Ispecified 



i : • i 



m 



Time / 1 



(3-1) Recording of AV Files j 

i i 1 

i For; recording; video/ audio data, ajmahual recording 

: . ; 1 • . : . i ' : ' . ; iw, i --Ww \ . \\\ ii 

a programmed ! recording are available, 
immediately starts after the user presses thejf 



remote controller and sets a few items for the 



Thelji! manual ;! 

hi M.. • I i M - n 

"jRecord" key [on 

|I ^ il. : ! !i 

'^recording. , ;In 



and 



and 

I | : 

i i 



recording 
the 



programmed recording, the start and end times, c^f tjie 



programmed by| the user' in advance- 



For example/ yhen the user presses! the 

: ; ' ' ; . itif 

the remote controller 6, the display 12 displays a 

200 as shown in FIG. 21 under the control ||pf 

! . I :ii » i 



"Riecord" |key 



^recording 



the 
is 

on 



guidance 



image 



the recording/ 

. Mi ■ 



editing/ reproducing control unit 105. ; When th> user presses.: 

and "Selection" keys on the remote conjtroller,;fcw^ 
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Mi 'iiHl'. 



performed by the AV data recording unit HO.jJ 



; 'pi. 



In case of a 1 manual recording/ a notification that 



user 



has pressed the "Record" button is sentpto 

>!!# 



the 



the recording/ 



editing/ reproducing control unit 105 via thie;||\iser ; IFj unit 



assigns a 



On receiving the notification, the<j; control 



consecutive recording area havingj assize ; greater 

• ; ; • ; : 1 w " " 11 

the! predetermined size (about 7MB) which; 1 has 



unit 

:| 



106. 



been 



earlier (step 220). j More specifically, the| 



'ill 



control 



105 
than 



described 
unit : ! 105 



' i 



i t 1 



recording; airea 



refers to^ the space bit map and the consecutive 

i ; i ' - : ' '$ ii . : . „ 

management table to detect not-assigned consecutive sector ; areas • 

; : ; ; " nJ fife ■■ ! . M • . - i j! mi, I \- 



MM 



The co.ntrol unit 105 then assigns a new consecutive recording ;area 



,1 r ii r 



composed 'of the not-assigned consecutive injector areks [to 



the 



hii! 



I I ! 



i ! 



recording. In doing so, when other AV datl^has ; already ibeen . i 
recorded in the disc and when the AV data to ; : be| recorded . con^xnt.es :j 
from the existent AV data logically, the control .'unit ] 105 assigns: j| 



a conse 



; i i I • : ■ ' ; . \m 

cutive recording area that continues 



from. 



the lalready: 



assigned consecutive recording area of the existent AV data, 

M ; Mi 

is possible.- , ; 1 i ujw 

\ \ ■ ' < j • ; j |j ■ 

The recording/ editing/ reproducing control unit 

: ! j : . ; .-| |! ;';';![ ; ;■■ \ \ It 

sends a file identifier and a parameter : indicating j| the. 



1 ; » 
Hi 



5 condition t to 



jC 

I 



ensuring" quality .specified as the recording 

data input unit 111. The AV data input un£| 111 | jinstrucjts 
MPEG encoder' 2 to start encoding thej video^and 



predetermined channel received through ;j|the 



25 a transferring the encoded MPEG data to the i track 

1: 

Hi 
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! # 

The recording/ editing/ reproducing control unxt 

: 1 ■ ; i - ' - ; fiv-l ' " 

issues the CREATE command specifying ; the /.'newly. 



221) 



; ; ; j 

■. i - " ! • ! 

:. t ! * 



i i 



i ; 



46 



:105 



assigned 

■ • ' : * | r 

104 



I' ! 



consecutive recording area to the common xrite system unit: 

: ■ •: : '■' A <§ - I •T-.;i !1!N ... 

(step 222) * On receiving the command, the common file system unxt 

! ' -HMy ' i ! i i i- ■ J 1 ' " : ! : ' 



104 returns the file identification descriptqrjjvhen it is { possibly 
to create a file J in ; the newly assigned co^ecutiye; 



area . 



While the above process is proceeding^ jthe 



unit 3,11 iissues the OPEN command to the AV 

■ ; , : i •: • : ! " : ■ ! ' 

(step- 223) to, allow the; AV file system; unxt 



file 



'I - :* 
-i' ' ■ ;i 



! ■ | I 



recording 

h 



data 



system |un 



xnp>ut 

i I 



\ iunx 

m 



identification descriptor given by ithe control 



103 to store ithe 

III ,i \m A : Hi 



unit ; 105 



103 |! 



i! ' !i 
file ' \ 1 

and ' I j 



information on the file! entry into a work memory ; (not: illustrated V 



to ; ' : 



dalso I referred 



(the information stored in the work memory is 

i ' f ■ : ' !| 

i- . ■ j i : ■!,!-, 

"Fd" (File descriptor) . HI 

The av data i input unit 111: calculates and 
number of packs in each VOBU and the number i bf*! packs ; in the 



I 



t'o 



stores 

j i 



!- e ;r 

as 



the 
f xrst: 



reference picture (I-picture) in each VOBU into the main memory 

! ; : .:.!*#■'■ I. UK -LI ,,■ 

as the GOP information' each time a VOBD is jieiicoded The 



i 1 i . ■ ■•• i ir'I'IlN i : ■!!•'• n ■.' 1 1 •■ ; '! ■ ' 

20 input unit 111 continues to perform this process until .jit, receives ■ , 



i 'I ' ! 

Id'.! 



IK 



AV idata 

H I •! i . 



a stop instruction from the control unit I05!j|.(stepij224) 



FIG. 23 



shows an example of the GOP information. ;The drawing shows 
GOP information stored in the main memory Id at the 

mm- 



to VOBU #22 have been 



25 the present embodiment, each VOBU includes video data of 15 



time VOBUs 



encoded* It should !bef| noted here ; that 
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(or 30 fields) which correspond to about.; 0.5 1 ; seconds 



reproduction. in 
i ; Furthermore, the AV data input unit 



urn 



$11 issues 



■ r 



the 



command tb the AV file system unit 103 every .time the; track! buff er 



5 3a stores a predetermined amount of MPEG data! ||steps ; 228 



Here, it is ^presumed ! that the WRITE 



and 



command r is issued 

ii iiW: 



system unit 103 together with three parameters 'specified.; 

* i . . . i 1 ' ■ . ii! iiiffifih " I ! ■ ii • : i ; I ! 



three parameters respectively indicate: the Fd 
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of 



iWRITE 



ill! 

ill 
I ; i 



229) « 



to 



the 
The 



^having been! opened 

u ■ 1 ■ 1 • ; j . i ! 



by the OPEN command as described above; thelpize of data 



to 1 



i ; : i . ■ ■ l \W'' ! : N- 1, ■ , , 

10 recorded; and a buf fer : (in this embodiment /!j the track , buff erj 

■ * . 1 ; : * i'^tW ■ i ■ ,- ; " s ■ • i ' ■! 

storing the data. The Fd specified by the parameter includes:, 

i i . j ■ ■ . . ' Mm ■■■ 

the f ile i entry does,; (information of; a storage 
extent and a length of the extent. The information represents 

• ! ! t .1 ; i 1 . • ' f ' i : I ! j 



position 



i 1 



3a) 



as 



an 



consecutive recording area assigned in the jij step 

1 1 " : 1 : iiil: ; 



220 . 4 



The 



is updated every time a write is issued during tliejl period betv f e ®** 



opening and closing of the Fd. For the second 

1 1 ' w$m ' 



issue of the WRITE command, new data is (additionally . : ; wrxtten. 



following the already-recorded data. 



. y 



if 



or 



■a i 



Fd 



" ill 

• i ii 

i i ! I 



be 



the ji;;;, 
is-"" 



the 



subsequent ;! 



On receiving the stop instructiorij|}(step 



20 data input unit 111 issues the WRITE command^ step 

! i I j mtii = ■ ■ 



data input unit 111 then issues the CLOSE ;ccjrin^id 
AV data input unit 111 further informs tn|e|#AV 



224):/; 
230) L | 
231) 



(step 



fl'le' 



• \i L.: 



information generating unit 112 that j a rebac^ing. ;| of j 
(VOB) has ended (step 232) to end the: entirelprocess .; 
25 the WRITE command is issued in step 230 to 
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the rest of the data in the track buffer. Also;!; the CLOSE c 



; ! ; ^ '9- • ' ; • ' ;-i pi- : ! -4? • 

issued in stec*-255" is A command used to write ?i?back the 

TV ^ ' ! . i»vh'.!ii : . 

work memory onto the DVD-RAM disc as 'a f ilelfrLdentif ier, ;ja i f ile 



Fd : i±n'; the 



entry or the like on the DVD-RAM disc.: 



in the example ( shown in FIG. 23, a manual recording case 

■ ! i i = ii ' i . i:!JI|! : ^h : ilMil -m.!;: 

is described. , In case of the programmed recording; a! notification 



that the "Record" button has been j pressed i 
recording/ editing/ reproducing control unit !{1*05 



s isent 



to 



via, the user 



I:! 



unit . 106 together with a time specified; 



! I 



io recording: The control unit 105 assigns a prosecutive 



the 



the ; prograinmed 



i . I 

area corresponding 



i i 



to the specified time period. 

• • • !. ■ ;Hi 



I i II 



tilt 

ir 

i 



■!■': ■ :i 



recording 



(3-2) Generating and Recording of av File Management. Tnformat. 



ion 



FIG -24 is a ; flowchart showing the 

i ; ■ i • i 



i: 



and recording the AV file management information by ithe | AV. 



ifflji i : n-; ^!| : MM! 
process of i generating, 

file 



is management information generating unit 112 .!;.; :iffe ; 

• : i . .: i;; ;]#■: ■• . 

As shown in the drawing, the : j Av file 



'■111 



Ml 

Mil 



management 



information generating unit 112, on receiving; from the AV data 

; 1 ilS.; :! \\ : ; U|i|IH 

input unit 111 a notification that a recording; of an AV filej jhas 

'i ; ; . ; 'ii ii ••• I !!• ||: ; i \ = i j l"1 

ended (step 251), generates the VOB information based j on the ,GOP 

. . : ; i ' ! . . . Ml liilfcvi ■ Hit . "■! ! . !:.' M l \-\ 



information stored 1 in the memory (main memoryild) by the AV idat^ 



vMld 



!il it*' 

input unit 111 and also based on the VOBU nunfoera 

the start address of the newly assigned consecutive recording! 

: m! : W. I ■ M ! - ; , . . 

storing the AV file (step 252). (a) The VOB ^general informatxon 

' ' ' ' "m. • i ' II -: Mi; 1 



i 



corresponding 



I ! I 



to 



area 



ill 1 



and the time map information including, jiasji: shown in FIG. 

. ; j '\>ri\> < i., ■ : ! ' i 
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(b)time map general information, (c) vobu table, and; ;(d) t time j map 



table are generated as follows. 



ill 



(a) : VOB General Information (VOB Identifiers! VOB i Reproduction 



Time) 



■ i-; W 



■! : i 



. I. 



1 . 



the control data management unit 107, the 



in 



ill 



• ;ii 

' i M 

i :: I 

■ ! i t ; 



When art file management table has: already ; been held 

7 .... . , ; .j . .j, ; j j j 

f L ,! ; - il: ■ f i ! -! . 
iPAV file management 

■nil'-'! Mi • ;|M|"K i 

information generating; unit 112 assigns jjj a|ji not-assigned ;j jVOB 
identifier (e.g., the next VOB identifier)!!. ! ~' J 1 ' Jl 

i ! ; !«' ■ 

management table has not been held in the control 



:!!. 



unit 107, the AV file management information 



When - jatf ! ! f lie 
data management 



St 

■generating unit 



assigns VOB #1 as the VOB identifier; obtains the; 



reproduction 



time of the AV file from the AV data input unit]; 111, and generates 



- > : ! :■ ! !;!«■ ! . . 

the VOB general information which, i includes these i 

, ■ ., i ;! iifl ' ■ - |,! 1 



information . 



1 



VOBU Maps, TMU, TM_OFS): 



is (b) Time Map General Information" (Niimber of SiTime 



S 



The AV file management information 



Maps 



i l j i 



112 



kinds 



Number 



i ;1, 



calculates the number of time 1 maps by 



Jiki 



^dividing 



reproduction time by the TMU which is setjv 



example. The AV file management information 

1 ! ' 



generatxng unit 



then sets the number of VOBU maps to the niimbeW of VOBUs :inciuded 

. i iHif 1 ■ " " N ' 1 : ' 

in the GOP information, and sets the TM_OFS J to-. H 0 n • (in 

j j III iUl«J, : i ■ • 

new recording) . . j 



m 



(c) VOBU Table (Reference Picture Size, VOBu| 



25 VOBU Size) 



the' 

! M.jj 
seconds > 



to 60 

!•• . . .... 

generating ;unit 
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repeated processes . 



11, 

When the instruction rfto 



■■I 



reproduction is entered (step 325), the AV j data ''reproducing 
130 ends the special reproduction process and 



normal reproduction, that is, to step 283 showSi in ?IG 



A. 



' , en d the special . ! 



returns to a 

I 



unit 



former 



26 or istep 



1 1!- ! i I 



296 shown in FIG. 27 (step 326). In doing thife the time !" 



set to the start time of the normal reproduction J i j! 

: . ; I- • j ':;it . j ■ ; |; , 

As j described above, .reference] 'ipictuie;' 



ts? 



corresponding; to Limes which differ ''by jjj .tine- 



sequentially obtained in accordance with the 



skip 



BP 

i t xme map 

" : f 



is 



" : j ! . : 

addresses 



time 



are 



m 



information : . 

hi i I ;l 



Furthermore, the time map information ;irtclujdj}|ih« time 
and the VOBUi table in a hierarchical strullurl 



in 



: ^ . I . : i . ■ • • !• •! «. :.i .i.|f 

reproduction times of all the: VOBUs and theiirl storage 



(sector addresses) are related to leach j| other: ! 



i: • . 



map 



it able 

i 



which 



, construction, 



I 



it is unnecessary for the Hdi^c 



with 



i i 



the 



position's 

i ; i ' 



this 



to 1 1 record 



' ' ' \ I I ;!! 'fjjBji •.: : -= i:r:i ■■! ' i i h i 

reproduction times and Storage positions (secto^r! addresses) 1 of 

I • ! * ■ . ■ !■ \i:*M : - \ .-in U :S in 



i ■' : ■ ' i' WW - ! '•«:!; \\ - 1 11 ! 

the vobus. This reduces the amount of data tolbe recorded i in ! 



I 



t 



tbjiSbe recc 

; , , .; | 1 1 :! , 

disc, enabling video/audio data to be reproduced in realtime 



the video/audio data is recorded onto the disci 



sca\. ■ ■ 

■ ■ 1 ■ 1 \lW ; , - . 

In the present embodiment, as shown 'Sijin FI<3:14, the 

! ' i ■■ . \ \vM : I .•.!:-;:! i } |K 

recorder 10 isj constructed based on the ;premise]|^ha!t it is ; used 

i 



the 

I i ii 



one 



! i 

while 



1 ?m 



» ■ 

a replacement for a VTR used at home. However, if hot 



construction, ;when the DVD- RAM disc is! to bejuled 



limited :to ' 



DVD 
as 



the 



! I 

; ! j! 
I'll 



as! a I recording 

.,|| ; j . . j | |j M j 

medium for computers, the following constructibnis are ; possible -! 

' ' 1 ■ : :: - ■ ! ili'll i | H : ^ 1 1 •! 1 M: 

That is to say, the disc, access unit 3 is connected, ! as i a DVD-R^M. 



drive apparatus, to a computer bus via 'an : called -SCSI or 
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